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(57) ABSTRACT

A computer system includes a system chip and a plurality of
peripheral devices. The system chip includes a plurality of
modules. Each module includes a controller. Each controller
receives an mndependent power supply and 1s powered on or
ofl according to a GPIO port signal. The peripheral devices
via connectors or slots connect to corresponding controllers.

When parts of controllers do not connect to peripheral
devices, the controllers that are not connected are powered off
to reduce the power consumption of the system chip.

9 Claims, 2 Drawing Sheets
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COMPUTER SYSTEM AND POWER SAVING
METHOD THEREOFK

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of Tatwan Patent Applica-
tion No. 097107858, filed on Mar. 6, 2008, the entirety of
which 1s incorporated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The 1mvention relates to a power saving circuit, and more
particularly, to a power saving circuit applied 1n computer
systems.

2. Description of the Related Art

In a conventional computer system, all peripheral devices
will be waked up when powered on. In other words, all con-
troller chips corresponding to the peripheral devices will also
be activated for operation.

However, users may not utilize all of the computer periph-
eral devices all the time or users may only utilize some com-
puter peripheral devices during a specific time period. The
peripheral devices which are not frequently used and control-
ler chips corresponding thereto, however, still consume
power, thus causing the conventional computer systems to
inelliciently utilize and waste power.

Five ACPI (Advanced Configuration and Power Interface)
states, such as SO, S1, S3, S4 and S5 states, are commonly
utilized 1n computer systems. However, computer systems
can only normally operate 1n the SO state, while computer
systems enter a sleep state 1 the S1-S35 states. Thus, while

computer system power can be saved, computer system
operation 1s inconvenient.

BRIEF SUMMARY OF THE INVENTION

A power saving method for use 1n a system chip of a
computer system 1s disclosed, wherein the system chip com-
prises a plurality of controllers, and each controller have a
GPIO (General-Purpose Input/Output) port respectively con-
nected to a detecting connection element. The power saving
method comprises detecting a state of each of the GPIO ports
to determine whether the detecting connection element 1s
connected to a peripheral device when the computer system 1s
powered on. Additionally, the power saving method com-
prises when detecting that the detecting connection element 1s
not connected to the peripheral device, powering off the con-
troller that 1s not connected to the peripheral device by the
system chip, and directing a basic input output system (BIOS)
to 1nitialize the controllers which are not powered off.

A computer system connected to a plurality of peripheral
devices 1s further disclosed, comprising a plurality of detect-
ing connection elements and a system chip. A detecting con-
nection signal 1s generated when detecting that one of the
detecting connection elements and the corresponding periph-
eral devices connect. The system chip has a power supplier
providing at least one voltage level and a plurality of modules.
Each module comprises a controller and each controller com-
prises a GPIO port respectively connected to one of the
detecting connection elements. When any of the GPIO ports
receives the detecting connection signal, the power supplier
provides the voltage level to the controller corresponding to
the GPIO port receiving the detecting connection signal.
When any of the GPIO ports do not recerve the detecting
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connection signal, the power supplier stops providing the
voltage level to the controller corresponding to the GPIO port.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention can be more fully understood by reading the
subsequent detailed description and examples with reference
to the accompanying drawings, wherein:

FIG. 1 shows an embodiment of a South-Bridge chip of a
computer system according to the invention; and

FIG. 2 1s a flowchart showing another embodiment of a
power saving method according to the ivention.

DETAILED DESCRIPTION OF THE INVENTION

The following description 1s of the best-contemplated
mode of carrying out the invention. This description 1s made
for the purpose of illustrating the general principles of the
invention and should not be taken in a limiting sense. The
scope of the ivention 1s best determined by reference to the
appended claims.

In a computer system, a South-Bridge chip 1s commonly
utilized to transmit data to or recerver data from external
controller chips and peripheral devices of the computer sys-
tem. Due to increased integration and higher density require-
ments, external controller chip have been integrated into the
South-Bridge chip.

According to embodiments of the mvention, the South-
Bridge chip 1s modulized such that a South-Bridge chip has a
plurality of modules (controllers), and each module 1s con-
nected to a GPIO (general-purpose input/output) port for
receiving a GPIO port signal and an independent power. Each
module determines whether to 1nitialize the corresponding
controller according to the GPIO port signal thereof. If the
controller 1s determined to be initialized, the controller 1s
powered on; otherwise, 11 the controller 1s determined not to
be mitialized, the controller 1s powered off.

FIG. 1 shows an embodiment of a South-Bridge chip 100 of
a computer system according to the invention. The South-
Bridge chip 100 has a plurality of modules, and each module
has a corresponding controller and each controller has a
GPIO (General-Purpose Input/Output) port. Each GPIO port
respectively connects to a detecting connection element such
as a connection slot 171 as shown 1n FIG. 1 or a similar
connection element to form the detecting connection ele-
ment.

As shown in FIG. 1, the South-Bridge chip 100 includes an
Audio controller 110, an IDE controller 120, a PCI controller
130, a PCIE controller 140, a SATA controller 150 and a USB
controller 160. The Audio controller 110 recerves a GPIO port
signal GPIO1 and a power Vddl, the IDE controller 120
receives a GPIO port signal GPIO2 and a power Vdd2, the
PCI controller 130 receives a GPIO port signal GPIO3 and a
power Vdd3, the PCIE controller 140 recetves a GPIO port
signal GPIO4 and a power Vdd4, the SATA controller 150
receives a GPIO port signal GPIOS and a power VddS, and the
USB controller 160 receives a GPIO port signal GP10O6 and a
power Vddé.

Moreover, the South-Bridge chip 100 further includes a
power supplier 170 for providing at least one power. In a
normal case, same voltage level power sources are utilized.
However, 1n this embodiment, different power sources Vddl -
Vddé are utilized to provide a variety of power levels to
different controllers. When any of the peripheral devices 1s
connected to the computer system, such as an audio card 172
to an Audio controller 110, the audio card 172 connects
together two of 1ts pins and a connector or connection slot 171
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that corresponds to the detecting connection element to the
ground and couples another one to the GPIO port of the Audio
controller 110. When one of the computer peripheral devices
connects to the computer system, the corresponding GPIO
port recerves the detecting connection signal, 1.e. when the
GPIO port signal 1s at a low voltage level, the power supplier
170 provides a specific power level to the controller corre-
sponding to the GPIO port. When none of the GPIO ports
receive the detecting connection signal, 1.e. when the GPIO
port signal 1s at a high voltage level, the power supplier 170
stops providing a specific power level to the controller corre-
sponding to the GPIO port.

According to one embodiment of the mnvention, the Audio
controller 110 1s determined to be powered on or powered off
according to the GPIO port signal GPIO1. The Audio con-
troller 110 1s powered on to receive the power Vddl when the
GPIO port signal 1s at a low voltage level while the Audio
controller 110 1s powered oif when the GPIO port signal 1s at
a high voltage level. The Audio controller 110 may detect
whether the audio card 172 1s connected to the computer
system via the connector or the connection slot 171 (connect-
ing element or detecting connection element). For example,
when the audio card 172 connects to the connection slot 171
of the computer system, the GPIO port GPIO [1] of the
connection slot 171 will be coupled to the ground power GND
so that the GPIO port signal GPIO1 1s at a low voltage level.
When the audio card 172 1s not connected to the connection
slot 171 of the computer system, the GPIO port signal GPIO1
of the GPIO port GPIO [1] 1s ata high voltage level. Similarly,
the IDE controller 120, the PCI controller 130, the PCIE
controller 140, the SATA controller 150 and the USB control-
ler 160 may also be determined to be powered on or off
according to the corresponding GPIO port signal.

FIG. 2 1s a flowchart showing another embodiment of a
power saving method according to the invention. Referred
together with FIG. 1, when the computer system 1s powered
on, voltage levels of all of the GPIO port signals are detected
to determine whether the corresponding controllers via the
connection element are connected to the peripheral devices
(step S210). For example, voltage levels of the GPIO ports
GPIO1-GPIO6 are detected. When controllers are not con-
nected to the peripheral devices via the connection element,
voltage levels of the corresponding GPIO ports GPIO1-
GPIO®6 are high and thus the corresponding controllers are
powered off for reducing power consumption of the system
chip (step S220). Note that powering oil the corresponding
controllers not connected to the peripheral devices 1s per-
tformed by powering off the power supplier 170 of the south-
bridge chip 100 to stop sending a power level to the corre-
sponding controllers. When all of the GPIO ports GPIO1-
GPIO®6 are at low voltage levels, the flow goes to step S230.
According to one embodiment, only an audio card 1s con-
nected to the computer system and no other peripheral
devices are connected to the corresponding controllers so that
only the GPIO port signal GPIO1 1s at a low voltage level
while other GPIO port signals GPIO2-GPIO6 are at high
voltage levels. Theretfore, the Audio controller 110 1s powered
on due to the low voltage level of the GPIO port signal GPIO1
while the IDFE controller 120, the PCI controller 130, the
PCIE controller 140, the SATA controller 150 and the USB
controller 160 are powered off due to the high voltage level of
cach of the GPIO port signals GPIO2-GPIO6. Thereaftter, the
BIOS (basic mput/output system) initializes the controllers
which are not powered off and activates an OS (operating,
system) after the mitializations are finished (step S230).

According to another embodiment of the invention, after
the computer system activates the OS, whether another
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peripheral device 1s connected to one of the controllers 1s
sought (step S240). When detecting that another peripheral
device 1s connected to a corresponding controller via the
connection element according to the GPIO port signal, the
corresponding controller 1s powered on by the GPIO port
(step S250). After the corresponding controller has been pow-
ered on, the BIOS imnforms the OS to allocate system
resources to the corresponding controller (step S260).

While the invention has been described by way of example
and 1n terms of preferred embodiment, it 1s to be understood
that the invention 1s not limited thereto. To the contrary, 1t 1s
intended to cover various modifications and similar arrange-
ments (as would be apparent to the skilled 1n the art). There-
fore, the scope of the appended claims should be accorded to
the broadest interpretation so as to encompass all such modi-
fications and similar arrangements.

What 1s claimed 1s:

1. A power saving method for use 1n a system chip of a
computer system, wherein the system chip comprises a plu-
rality of controllers, and each controller has a GPIO (General-
Purpose Input/Output) port that 1s respectively connected to a
detecting connection element, comprising:

detecting a state of each of the GPIO ports to determine
whether the detecting connection element 1s connected
to a peripheral device when the computer system 1s
powered on;

when detecting that the detecting connection element 1s not
connected to the peripheral device, powering off the
controller that 1s not connected to the peripheral device
by the system chip;

directing a basic mput output system (BIOS) to imitialize
the controllers which are not powered off;

activating an operating system after controllers which are
not powered oil have been mitialized by the basic input
output system (BIOS); and

powering on the controller corresponding to the detecting
connection element 11 one of the detecting connection
clements connected to one of the peripheral devices has
been detected after activating the operating system;

wherein the basic mput output system (BIOS) further
informs the operating system to allocate system
resources to the controller after the controller has been
powered on.

2. The power saving method as claimed in claim 1, wherein
when detecting that the state of the GPIO port 1s at a hugh
voltage level, determining that the corresponding controller 1s
not connected to the peripheral device.

3. The power saving method as claimed 1n claim 1, wherein
the step of powering off the controller that 1s not connected to
the peripheral device 1s performed by powering off a power
supplier of the system chip to stop sending a voltage level to
the controller via the GPIO port.

4. A computer system connected to a plurality of peripheral
devices, comprising;

a plurality of detecting connection elements, generating a
detecting connection signal when detecting that one of
the detecting connection elements and the peripheral
devices have a corresponding connection; and

a system chip, having a power supplier providing at least
one voltage level, a plurality of modules and a basic
input output system (BIOS), wherein each module com-
prises a controller and each controller comprises a GPIO
port respectively connected to a corresponding one of
the detecting connection elements,

wherein when one of the GPIO ports recerves the detecting
connection signal, the power supplier provides the volt-
age level to the controller corresponding to the GPIO
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port, and when one of the GPIO ports does not receive
the detecting connection signal, the power supplier stops
providing the voltage level to the controller correspond-
ing to the GPIO port;

wherein the basic input output system (BIOS) mitializes
the controllers which are not powered ofl and activates
an operating system; and the system chip powers on the
controller corresponding to the detecting connection
clement if one of the detecting connection elements
connected to one of the peripheral devices has been
detected after activating the operating system:;

wherein the basic mput output system (BIOS) further

informs the operating system to allocate system
resources to the controller atter the controller has been
powered on.

5. The computer system as claimed 1n claim 4, wherein the
detecting connection elements are a plurality of connectors.

6. The computer system as claimed 1n claim 4, wherein the
detecting connection elements are a plurality of slots.

7. The computer system as claimed in claim 4, wherein the
detecting connection elements are formed by at least one
connector and at least one slot.

8. The computer system as claimed in claim 4, wherein the
detecting connection signal 1s a ground voltage provided by
one of the peripheral devices.

9. A system chip connected to at least one detecting con-
nection element, wherein when the detecting connection ele-
ment 1s connected to a peripheral device, the detecting con-
nection element generates a detecting connection signal, and
the system chip comprising;:
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a power supplier providing at least one voltage level; and
a plurality of modules, each comprising a respective con-

troller, wherein each controller comprises a GPIO port
respectively connected to a corresponding one of the
detecting connection elements; and

a basic mput output system (BIOS),
wherein when one of the GPIO ports receive the detecting

connection signal, the power supplier provides the volt-
age level to the controller corresponding to the GPIO
portrecerving the detecting connection signal, and when
one of the GPIO ports do not recerve the detecting con-
nection signal, the power supplier stops providing the
voltage level to the controller corresponding to the GPIO
port;

wherein the basic mput output system (BIOS) initializes

the controllers which are not powered off and activates
an operating system; and the system chip powers on the
controller corresponding to the detecting connection
clement if one of the detecting connection elements
connected to one of the peripheral devices has been
detected after activating the operating system;

wherein the basic mput output system (BIOS) further

informs the operating system to allocate system
resources to the controller after the controller has been
powered on.
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